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Xn the clai-ms / 

Please cancel claims 29-32 without disclaimer or prejudice to 
applicants' right ro pursue the subject matter of these claims 
in a future continuation or divisional application. 



Please amend the claims pursuant to the provisions of proposed 
new rule 121 as described in the Official Gazetize on February 25, 
2003/ as follows: 




1. (Twice tended) A method for detecting a molecule ^ 



contact with which is labeled with a second harmonic-active 
label at an interface, which comprises: 



(a) contacting aft the labeled molecule wich the inrerface 
with — a — molecule which — oompriCQD — a — occond — harmonic 
active label at - l=Qchcd ro the molccuil re; and 

(b) detecting light emitted from the interface using a 
surface selective technique so as to detect the gccond 
harmonic active labeled molecule in contact with the 
interface, 



wherein the molcculQ ig not dotGctablc in contaot \/ith 
the intGrfacc ujing the Gurfaoc GQlcctivo tcchniquG in the 
abGoncQ — e# — fei*e — oocond harmonic active — label an unlabeled 
molecule at the interface is undetectable using the surface 
selective technique ■ 

The method of claim 1, wherein the surface selective 
technique is second harmonic generation or sum^f requency 
generation. 

The method of claim 1, wherein the molecule is a protein, 
a nucleic acid, a lipid, or a carbohydrate. 
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The method of claim 3, wherein the nucleic acid is 
ribonucleic acid (RNA) or a deoxyribonucleic acid (DNA) . 



a 



5. The method of claim 1, wherein the molecule is a pollutant. 

6. The method of claim 1, wherein the molecule is on a surface 
of a nanoparticle or a polymer bead. 

7. (Previously Amended) The method of claim 1, wherein rhe 
second harmonic-active label is bound ro the molecule by a 
specific interaction or a non-specific inreraction . 

8. The method of claim 7, wherein the specific interaction 
comprises a covalent bond or a hydrogen bond. 

9. The method of claim 1, wherein che non-specific interaction 
comprises an eleccrostatic interaction. 

10- (Previously Amended) The method of claim 1, wherein the 
second harmonic-active label is specific for an amine group 
or a sulfhydryl group on rhe molecule, 

11. (Previously Amended) The method of claim 1, wherein the 
second harmonicactive label comprises a plurality of 
individual second harmonic-active moieties which each have 
a nonlinear suscepr ibility and are bound together in a 
fixed and determinate orientation with respect to each 
other so as to increase the overall nonlinear 
susceptibility of the second harmonic-active label. 

12. The method of claim 1, wherein the interface is at a 
membrane^ a liposome, a cell surface, a viral surface, a 
bacterial surface, or a biosensor. 



13. 



The method of claim 1, wherein rhe interface is a vapor- 



Jun-06-03 04:59pni From-CooperfiDunham LLP 



12123910525 



T-333 P. 005/013 F-003 



Joshua S. Salafsky and Kennerh B. Eisenthal 
Serial No,: 09/731,366 
Filed: December 6, 2000 
Page 4 

liquid interface, a liquid-liquid interface, a liquid- 
solid, or a solid-solid interface. 

14. The method of claim 13, wherein the vapor-liquid interface 
is an air-water interface. 

15. The merhod of claim 13, wherein the liquid-liquid interface 
is an oil*-water interface. 

16. The method of claim 13, wherein the liquid-solid interface 
is a water-glass interface or a benzene-SiOj inrerface. 

17. (Previously Amended) The method of claim 1, wherein the 
molecule is a protein and the interface is at a receptor on 
a membrane, 

18. (Previously Amended) The method of claim 1, wherein the 
molecule is on a viral surface and the interface is ar a 
cell surface. 

19. (Previously Amended) The method of claim 1, wherein the 
molecule is a protein and rhe interface is at a protein. 

20. (Previously Amended) The method of claim 1, wherein the 
molecule is on a cell and the interface is at a cell 
surface . 

21- (Twice Amended) A merhod for detecting a molecule in a 
medium, which comprises: 

(a) labeling a surface with a first molecule which 
Gomprioco is labeled with a second harmonic-active 
label attached — te — ^he — molecule , wherein the gccond 
harmonic octivc — ^bol first molecule specifically 
interacts with a second molecule to be detected, and 
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whoroin rhc occond harmonic - active labclod itioIccuIg Id 
— dctccr-QblG — ^arfe- — t*^e — ourf ace — uoing — — surface 
sQlcGtivc — tcchniquQ — — fe^^te — - obocncc — fe^^e — occond 
^^^f monic - ac-civc label, 

(b) contacting the surface with a medium comprising the 
second molecule, thereby creating an interface at the 
surface, 

(c) detecting rhe occond — harmonic active — labeled first 
molecule ar the interface by measuring a signal 
generated using a surface selective technique , wherein 
an unlabeled molecule ar the inrerface is undetectable 
using the surface selective rechnique , and 

(d) detecting a change in rhe signal when the second 
molecule interacts with che £K>c - ond — harmonic active 
labeled first molecule, thereby detecting the second 
molecule in the medium. 

22. The method of claim 21, wherein the surface is on a 
nanoparticle or a polymer bead. 

23. The method of claim 21, wherein the surface selective 
technique is secona harmonic generation or sum-frequency 
generation . 

V 

24. The method of claim 21, wherein the molecule is a pollutant 
or a charged species. 

25. The method of claim 24, wherein the pollutant is lead or 
polychlorinated biphenyl. 



26. 



The method of claim 24, wherein rhe charged species is a 
chloride ion. 
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27, (Previously Amended) The method of claim 21, wherein the 
interaction berween the second harmonic-acrive labeled 
molecule and rhe molecule t:o be detected is an antibody- 
antigen interaction. 



28. (Previously Amended) The method of claim 21, wherein the 
medium contains an amount of the molecule to be detected, 
the change in rhe signal when che molecule interacts with 
Che second harmonic-active labeled molecule is a 
quantitative change, and the amount of the molecule in the 
medium can be determined from the change in the signal. 

29. (Canceled) A method for determining — the orientation of a 
molocular Gpccieg within q planar surface, which compriGcr:: 

— :ba - boling — ^ehe — opecicD — with — a — gccon d — harmonic active 

moiety which opCQifically bincla to tt=Hi> Gpccic - s -y- 

^ — determining — tfee — o - ricntation --e-g — t^^e — ocoond — harmonic 

active moiety with reopect to the opocicn; 

^ measuring the polarization of second harmonic lighr 

to determine the orientarion of rhe second - harmonic 
active moiety with respect to che planar - surf ace, and 

— dotermining the orient - ation of the species within the 

planar — ourfa^S 'e — irom the — ^ - iontatio - R — — the moiety w it h 
- ir<=>spoQt to the ourface ao determined in step — ^e^ — and from 

\ — orientation of the moiety with— respect — t-o the — spooiQs 

j as determined - - in step — {by rr 

30. (Canceled) The method of claim 20, wherein the ordentotio - R 

^ — — second ■ harmonic active moiety with — g- espoct — fee the 

-g pccics io determined using x ray cryatallography , ■ 



31, 



(Canceled) — method — — cloim — S-^t — wherein — — planar 
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Durfaoo io □olcctcd from the group conciDting of an orggrfH re 

ma-ccriQl nurf qgc^ an inorganic material surface^ a 

polymeric — material — curf acc - y — a — mincra - 1 — aurf ace, — a — clay 
ourf acO/ — a — fe> - i - Q - logical — mcmbrana — ourf aco, — aftd — a — synthccic 
membrane curfaco. 



32. (Canceled) The method of claim 20, — wherein the moleQular 
cpccico ia cclectcd from the group conoiating of an organic 

gpccicj, aft — a- rKDrganio — Gpcciea, a — polymeric — opoaioa, a 

protein, — a lipid, — a nucleic acid, — end a carbohydrate. 

33. The method of claim 21^ wherein the molecule to be detected 
is labeled with a second harmonic-active label. 

34. (Amended) A method for detecting an interaction between a 
first labeled molecule which is labeled with a second 
harmonic-active label and a second molecule, which 
comprises : 



(a) contacting a- the first labeled molecule at an 
interface with a medium comprising a- the second 

molecule, wherein oaid f irot l abeled m<^lcculc 

compriooo a aecond harmonic - accive label g-ctachcd to 
the molccule> - wherein the - socond harmonio - activc label 
first molecule specifically interacts wich the second 

moleculeT aftd — w herein — ^4ve — f irot — molecule — is- — 

detcctablo at the interface using o ourface Gel - e - e - -Eivc 
technique in the absence of the gecond harmonic active 
- 1 - a - bol ; and 



^ (b) detecting an interaction ^ — said between the first 

molecule and the second molecule with — sa-td — f Ir-ot 
-3r Qbolcd molecule at oaid at the interface by measuring 
a signal generated using a surface selective 
technique, wherein an unlabeled molecule at the 
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interface is undetectable using the surface selective 
technique . 

35. The method of claim 34, wherein isaid second molecule is 
labeled with a second harmonic-active label . 

36. (Amended) The method of claim 21, wherein the first 
molecule or rhe second molecule is selected from the group 
consisting of a lipid, carbohydrate, protein and nucleic 
acid. 

37. (Amended) The method of claim 34, wherein the first 
molecule or the second molecule is selected from the group 
consisting of a lipid, carbohydrar,e, protein and nucleic 
acid. 

38 . (New) The method of claim 1, wherein the interface is a 
cell surface and the labeled molecule is prepared outside 
of the cell. 
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